The profitability of analysts' recommendations is documented in numerous studies from all over the world. However, the evidence from the Polish market is relatively modest. The primary aim of this study is to fill this gap. The paper contributes to the economic literature in four ways. First, it provides fresh out-of-sample evidence on return patterns following analysts' recommendations from Poland. Second, it examines the relations between these patterns and the size of the rated companies. Finally, it investigates whether it is possible to design profitable strategies based on the discovered patterns. We use monthly stock level data from Poland and the sample period is 2004-2013. In order to examine the profitability of analysts' reports, we build market-neutral portfolios and test their performance against CAPM, Fama-French three-factor and Carhart fourfactor models. The principal findings can be summarized as follows. First, we document that the top rated companies deliver better returns than the bottom rated companies. Second, we find that the profitability is particularly impressive among the small companies. Third, the abnormal returns are partially explained by momentum and value based factors. Finally, we provide evidence that strategies based on information in recommendations deliver statistically significant positive abnormal rates of return.
Information is a critical element of any investment process and underlies a well-functioning market. Accumulated information enables not only professional investors but also individual investors to make investment decisions and acquire assets at a more profitable price. In order to make better decisions, investors take advantage of the stock recommendations from intermediaries such as security analysts.
Equity analysts use all publicly available information and information provided by public companies about specific firm or industry characteristics to prepare 'buy', 'hold' or 'sell' recommendations. These recommendations include information about the industry, recent events, company characteristics, financials, stock valuation, and more importantly, a rating category ('buy', 'hold' or 'sell').
The profitability of analyst recommendations is documented in numerous studies from all over the world (for example : Barber et. al., 2001; Lin et. al., 2005; Green, 2006) . However, the evidence from the Polish market is relatively modest (for example : Mielcarz, Podgórski & Weremczuk, 2007; Mielcarz & Podgórski, 2008; Biedrzyński, 2008; Czyżycki & Klóska, 2010; Konopko & Kokolus, 2012; Zaremba & Konieczka, 2014) . The primary aim of this study is to fill this gap and investigate the profitability of investment strategies based on analysts' recommendations.
The paper contributes to the economic literature in four ways. First, it provides fresh out-of-sample evidence on return patterns following analysts' recommendations in Poland -the most liquid equity market in the CEE region. Second, it examines the relations between these patterns and the size of the rated companies. Finally, it investigates whether it is possible to design profitable strategies based on the discovered patterns.
We use monthly stock level data from Poland and the sample period is [2004] [2005] [2006] [2007] [2008] [2009] [2010] [2011] [2012] [2013] . In order to examine the profitability of analysts' reports, we build market-neutral portfolios and test their performance against CAPM, Fama-French three-factor model and Carhart four-factor model.
The principal findings can be summarized as follows. First, we document that the top rated companies deliver better returns than the bottom rated companies. Second, we find that the profitability is particularly impressive among the small companies. Third, the abnormal returns are partially explained by momentum and value based factors. Finally, we provide evidence that strategies based on information in recommendations deliver statistically significant positively abnormal rates of return. The structure of the paper is as follows: in section 2 we review the existing research in the field. Next in section 3, we describe the data and the research methods. Our findings are the subject of section 4. Section 5 concludes our paper.
As shown in prior literature, the majority of analysts prepare and issue optimistic recommendations. For example, Womack (1996) affirms that for the period 1989 -1991 'buy' recommendations come about seven times more often than 'sell' recommendations, explaining that analysts are reluctant to issue 'sell' recommendations. Ertimur et. al. (2010) find that for the period 1994 -2006 approximately 57% of recommendations -in his sample -fall in the 'buy' category. Compared, the 'sell' category constitutes only 6% of all surveyed recommendations. Papakroni (2012) for the period 1993 -2011 finds that approximately 68% of total monthly mean recommendations for sample of U.S. firms fall in the 'buy' category, while only 1% fall into the 'sell' category. Similar findings are reported by Barber et. al. (2001 ), Jegadeesh et. al. (2004 and Loh and Mian (2006) . Cowles (1933) initiated researches within the scope of the objective of this study. Cowels shows that analysts' recommendations do not reflect achievement of abnormal returns. Later researches document abnormal price and return movements for very short horizons, following analyst recommendations, with the stronger reaction for 'sell' recommendations (Papakroni, 2012) . Liu et. al. (1990) and Beneish (1991) examine the stock movements caused by the publication of the recommendations in The Wall Street Journal's for the years 1982 -1985 and 1978 -1979 . Barber and Loeffler (1993 and Liang (1999) study the 2-day announcement effect in the case of the publishing of recommendations. They show substantial mean reversion of stock returns after 10 -15 days following the stock recommendations. Womack (1996) documents significant positive stock returns after the 'buy' recommendation and negative returns after the 'sell' recommendation. Barber et. al. (2001) document that the investment strategy based on buying stocks with strong consensus recommendations gives an 
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annualized abnormal returns of 9,4%. However, after taking into account the transaction costs, the objective investment strategy gives abnormal returns of -3,1%. Lin et. al. (2005) examines an investment strategy based on buying (selling) stocks with a strong 'buy' ('sell') rating. He shows that abnormal returns for the buying strategies equal to 3,1% and for the selling strategies amount to 2,2%. Green (2006) shows that the investment strategies based on trading on recommendations that are available for subscribing investors before they become widely disseminated, give an annualized abnormal return of 30%. Evidence on the profitability of analysts' recommendations in the case of the Polish market is very modest and suggests rather poor performance. Gurgul (2006) Czyżycki and Klóska (2010) . Konopko and Kokolus (2012) find out that in the years 2010-2011 only 47% of recommended stocks reached target prices during 6 months following a report publication. Zaremba and Konieczka (2014) based on annual returns find evidence of the profitability of issued brokerage recommendations. However these results are not statistically significant.
Our primary data source is Bloomberg. We use stock level data on all the companies on the Polish market available in Bloomberg. We use both listed and unlisted companies so as to avoid any form of survivorship bias. Our primary sample period is April 2004 to December 2013. In order to include a company in the sample in a given time, we have to be able to find the company's price, size (stock market capitalization) and an indicator of stock market optimism (described later). The number of companies in the sample grows from 29 to 158 and the average number is 91. We do not use earlier data as there are too few companies to form reasonable portfolios. In most of the computations we split the full research period into two sub-periods with the breakpoint of 12/31/2008 in order to test the robustness of the results. Finally, in all the computations we do not account for the impact of market frictions like transaction costs and confined liquidity. These issues are beyond the scope of this paper.
We use two distinct indicators of analyst optimism related to a certain stock. The first is the relation of the average target price in recommendations issued during the three months preceding the portfolio formation to the actual market price of the stock. The second indicator is the average analyst rating computed assuming that buy/strong buy=5, overweight/accumulate = 4, neutral/ hold = 3, reduce/underweight = 2 and sell/strong sell = 1. In each case, the higher the indicator, the bigger the analyst's optimism. In all the calculations we use both described measures. In other words all the research is actually done twice -based on target prices and based on ratings. It is important to point out that in both approaches we intentionally use data that may be even three months old in order to avoid any form of look-ahead bias.
First, we calculate returns on recommendationssorted portfolios. We divide the stocks into 5 independent quintiles based on analyst optimism. Each month, we calculate the 20, 40, 60, and 80 percentiles for optimism indicators. Based on them, we form 5 distinct quintile portfolios in the case of each characteristic. We use two different weighting methodologies: equal-weighting and value weighting. For presentational purposes, we first aggregate cross-sectional arithmetic returns and then compute time-series' means and standard deviation of quintile portfolios using log-returns.
Next, we examine if the return patterns related to analyst optimism are similar among large and small companies. Therefore, we form 6 portfolios doublesorted on size and recommendations. Initially, we divide the stocks into two size portfolios based on their stock capitalization. We define the size breakpoint as the median size of all the stocks in the sample in a given month. We classify the stocks above median as the large stocks, and the remaining ones as the small stocks.
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In other words, the number of stocks in both portfolios is usually equal. Second, again for all the stocks we determine standard top 30% (top rated), middle 40% (neutral), and bottom 30% (bottom rated) breakpoints. In other words, the stocks with the highest ratings or target prices are regarded as top rated stocks and the stocks with the lowest ratings or target prices ratios as bottom rated stocks. The computed breakpoints are applied to the big and small stocks, so, we create 6 groups of stocks which emerge from the double-sorts on size and recommendations. Next, based on the described division, we form six portfolios, which we denote by BT, BN, BB, ST, SN and SB, where B and S refer to big or small, and T, N and B refer to top, neutral and bottom rated. We use both asset and equal weighting schemes.
Finally, we test the profitability of the strategies based on analysts' ratings. We test two distinct strategies: based on target prices and based on ratings (according to the descriptions above). In order to do that, we construct long/short market neutral portfolios which take long positions in the top rated stocks and short positions in the bottom rated stocks. In other words, each portfolio is fully invested: 1) 100% long in the quintile of top rated/top target price stocks, 2) 100% short in the quintile of bottom rated/top target price stocks, 3) 100% long in the risk-free asset (the 1-month Warsaw Interbank Bid Rate -WIBID).
Again, to check the robustness of the results we use both asset and equal weighted portfolios.
We test the performance of the portfolios against three distinct pricing models. The first one is the classical Capital Asset Pricing Model (Sharpe, 1964 (Sharpe, , 1966 Lintner, 1965; Mossin, 1966) . The model assumes that asset returns depend only on the market portfolio and is described by the regression equation below.
where R i,t , R m,t and R f,t are returns on the analyzed asset i, market portfolio and risk-free returns at time t, and α i and ß (rm,i) are regression parameters. The α i intercept measures the average abnormal return (so called Jensenalpha). The R m -R f is the difference between the return on the WIG Index (the broadest Polish equity market total returns index, which encompass almost the entire market universe) and the 1-month Warsaw Interbank Bid Rate (WIBID). Furthermore, all the excess returns in the study are calculated over the 1-month WIBID rate.
The second model is the Fama-French three factor model (Fama & French, 1993) :
where β (rm,i) , β (SMB,i) , β (HML,i) , and α i are the estimated parameters of the model. β (rm,i) is analogical to the CAPM beta, but it is not equal to it. The β (SMB,i) , β (HML,i) are exposed to SMB t and HML t risk factors, which denote returns from zero-cost arbitrage portfolios. SMB t is the difference in returns on diversified portfolios of small and large caps at time t, while HML t is in general difference in returns on portfolios of diversified value (high B/V) and growth (low B/V) stocks. In other words, SMB and HML are returns on zero-cost market-neutral long/short portfolios formed based on size and value characteristics. The last model is the four-factor model, which was originally introduced by Carhart (1997) and its corresponding regression equation is: (SMB,i) •SMB t +β (HML,i) •HML t +β (WML,i) •WML t +ε (i,t) The model additionally incorporates the momentum returns measured by returns on so-called winner and loser portfolios, which were used in the initial studies of this anomaly (Jegadeesh & Titman, 1993) . The WML t denotes the difference between returns on diversified winner and loser portfolios over the previous year. The pricing factors come from Adam's Zaremba website (http://adamzaremba.pl/downloadable-data/) and are computed according to the methodology described in the paper by Zaremba (2014) .
In both models, our zero hypothesis is that the alpha intercept is not statistically different from zero, and the alternative hypothesis states that it is actually different from zero. We find the equation parameters using OLS and test their statistically significant using parametric tests. Tables 1 and 2 report excess returns for portfolios sorted according to the analysts' optimism. Starting with the target price-based portfolios (Table 1) , in the entire research period the top target-price stocks have larger returns than the low target price stocks. This observation is true in both equal and value weighting schemes, although the cross-sectional variation seems to be larger in the case of equal weighed portfolios. The top target price www.e-finanse.com
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The profitability of following analyst recommendations on the Polish stock market "e-Finanse" 2015, vol. 11/ nr 1 The return patterns related to recommendations are particularly strong among the small companies (Tables 3  and 4 ). For the value weighted portfolios, the small top rated stocks earned 0,81% excess log-returns monthly, while the bottom rated stocks lost on average -0,90%. In the case of the large-caps this amounts to 0,55% and -0,34 %, so the difference is much smaller. The domination of the effectiveness of recommendations across the small firms is more or less time-variant, however in both analysis sub-periods the small-caps prevail.
The profitability of following analyst recommendations on the Polish stock market "e-Finanse" 2015, vol. 11/ nr 1 The long/short investment strategy delivered negative excess returns in the analyzed periods. However, the excess returns are not statistically significant. We suppose that it may be due to the relatively short time of series available. Figure 1 depicts the cumulative returns to strategies based on analysts' recommendations. It can be clearly seen that both strategies -based on target prices and on ratings -deliver positive rate of returns. Nonetheless, it should be noted, that the returns are much higher in the case of the equal weighting. This observation is probably due to the higher return spread between topand bottom-rated companies among the small-caps. Table 5 provides additional insights into the performance of recommendation-based strategies. Panel A presents results of strategies based on target prices. First, it is important to notice that abnormal returns on both the long-only or short-only strategies are not statistically significant. For the market neural equal weighted portfolios (MN), the observed intercept is positive and statistically significant. The CAPM alpha of the market neutral asset weighted portfolios is equal to 0,60%, however the t-stat is only 0,91. The MN portfolios are slightly negatively correlated with the market risks. Additionally, the application of the three-and four-factor models reveals some information about the source of returns.
It appears that some of the income may be explained by the HML factor, which suggests that analysts usually ascribe higher target prices to high book-to-market companies. The momentum and size factors remain insignificant. Finally, it is important to point out that the abnormal returns to MN equal weighted portfolios remain significant after applying all three models and the alphas vary from 0,88% (Carhart's model) to 1,09% (CAPM).
The performance of strategy based on ratings (Panel B) is even more impressive, however only in case of equal weighting. The intercepts from MN asset weighted portfolios vary from 0,57% (CAPM) to -0,11 (four-factor model) and are not statistically significant. On the other hand, the MN equally weighted portfolios earn significant alphas of 0,99%-1,34%. The returns to both strategies are also partially countercyclical, as the beta to the market factor is negative. However, the inherent source of the returns to MN portfolios seems to be different, as neither SMB or HML are not statistically significant. Instead of that, there is a positive and statistically significant beta to the WML factor. It appears that about 1/4 of the CAPM abnormal returns is derived from the fact that analysts usually rate higher these stocks which performed better in the past. In other words, at least some of the positive returns may be explained by market momentum. The study investigates the profitability of analysts' recommendation in the Polish market. Similarly to studies in developed markets, recommendations in Poland provide some important information for investors. The top rated stocks generally deliver higher returns than the bottom rated stocks. This effect is particularly strong among small companies. As a result, it is possible to build profitable strategies based on analysts' recommendations. However, performance is highly dependent on the portfolio-construction methodology. Our computations show that only the equally weighted portfolios deliver statistically significant positive abnormal returns. The positive abnormal returns on asset weighted portfolios are not statistically significant. Finally, it is important to note that at least some of the abnormal returns may be explained by value and momentum effects.
CAPM
In other words, it seems that analysts usually rate better low B/M stocks with good past performance. Nonetheless, the equally weighted portfolios deliver abnormal returns even after accounting for these factors. Some further research should focus on a few issues. First, interactions between the profitability of recommendations and various market factors and dimensions (size, value, momentum), should be investigated more precisely. Second, the impact of transaction costs and liquidity should be examined. Third, the sample could be expanded into other markets from the EU region. Finally, it would be interesting to test whether some recommendationspecific characteristics (for example underwriting relation, type of issuer, etc.) have material influence on the recommendation profitability.
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